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A Study on the Development of the CMM Probe using Force-Sensor

K.S. Song, K.H. Kwon, J.J. Park (Precision Mecha. Eng. Dept. HYU), N.G. Cho(Mechanical Eng. Dept. HYU)

ABSTRACT

In this paper, a mechanical probe for CMM (Coordinate Measuring Machine) with a three-axis force-sensing unit is

proposed, which is capable of measuring an actual contact position without the lobbing effect and the pre-travel error. The
force-sensing unit detects the external force, which is act on the stylus of CMM during the measuring process. Thus, the
contact point of the stylus of CMM can be estimated from the direction of measured force components. Based on the
structural analysis of the proposed CMM probe, the transformation matrix is derived and calibrated so that it shows linear
relationships between the estimated force components from the output voltages and the real input forces. And, the
relationships are verified through the computer simulation. The results show that the proposed mechanical probe is very

useful for detecting the contacting force components on measuring process of CMM.
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Fig. 1 Structure of the proposed probe of 3-leg structure
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Fig. 2 The sensing part of the 3-axis force sensor
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Fig. 3 The coordinate definition of the sensing part under
the force Fy
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Fig. 4 Strain at the cross section A-A’
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Fig. 5 The coordinate definition of the sensing part under
the moment M,
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(a) Total strain along the x-axis

(b) FEM analysis result

Fig. 6 Total strain of the sensing part
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Fig. 7 The coordinate definition of the proposed probe
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Fig. 8 Process of the error compensation
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Fig. 9 Estimated real value of V, by error compensation
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